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Seasonal changes of moth population of Amphipyra species at 
aestivating sites with special reference to male/female ratio and 
body weight of A. livida corvina (Lepidoptera, Noctuidae) 
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Abstract The numbers of aestivating adults of Amphipyra species fluctuated day by day and 
year by year. The male/female ratio and body weight of A. livida corvina changed with the 
aestivating season. The seasonal synchrony among Amphipyra species is discussed on the basis 
of the results obtained. 
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Introduction 


Adults of the Amphipyra species migrate to crevices of dead trees or panels of old wooden 
buildings (Fig. 1), from mid June to early July, and spend several months there. In spite of 
active behavior consisting of crawling in and out, no adults are attracted to light or bait 
during this period. Aestivation is thought of as physiological condition of diapause. They 
do not mate till the termination of aestivation (Yamashita, 1964; Oku et al., 1972; Funako- 
shi, 1985, 1992, 1995, 1997). 


This paper deals with the population trend of the Amphipyra species and the changes in 
male/female ratio and body weight of aestivating A. livida corvina Motschoulsky, during 
several years of observation. 


Material and methods 


Population trends of aestivating individuals of Amphipyra species 


Numbers of aestivating individuals were counted for two hours after sunset on the panels of 
a shrine building at Tanigumi, Gifu Prefecture in central Japan, from 1995 to 1999. The 
number and position of aestivating individuals were recorded (Fig.2). Also, molasses bait 
and light were set up around the aestivating sites to study whether or not the moths were 
attracted to them. 


Seasonal change of male/female ratio and body weight of A. livida corvina 


Motionless individuals were captured at aestivation sites in the neighborhood of Gifu city 
during the aestivating period of 1987, and 1995 to 1998. All individuals captured were 
anesthetized quickly by carbon dioxide and sexed under a binocular microscope by checking 
the number of frenula. The male can be distinguished from the female by a slightly stronger 
denticulation of the antenna, which is not seen in other species of Amphipyra. But the 
denticulations are worn down with age (Fig. 3), and this feature is not useful for sexing. 
Each experimental individual was also transferred to a plastic case (3.20 cm diam., 5.00 cm ht, 
5.65 g wt) first measured, and then weighed on an electronic balance. Between 20 and 70 
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Fig. 1. Aestivating site of shrine building at Tanigumi Gifu Pref. 

Fig.2. Aestivating individuals of Amphipyra livida corvina on the panels of an old shrine 
building in mid August. 

Fig.3. Male antennae of Amphipyra livida corvina which were captured at different seasons. 
A: an individual captured on 12 July 1985 at Gifu. B: One on 9 November 1998 at the 
same place. 

Fig.4. An individual attracted to the molasses bait at the aestivating site of Tanigumi in early 
October. 


individuals were examined each month for sex and weight, and were then released back at 
their aestivating sites. The final total of adults was 151 males and 164 females. The 
differences of both sexes’ weight were statistically studied each season by paired t-test. 


Results 


The population trend of aestivating individuals of Amphipyra species 


As shown in Fig. 5, six species of the genus Amphipyra were observed at the aestivating sites. 
The numbers of aestivating adults fluctuated day by day and year by year. A. livida corvina 
was dominant among them, and the other five species were fewer in number. Only 5 
individuals of A. schrenckii Ménétriés were observed in the course of the investigation. In 
this paper, adults of A. horiei Owada were counted together with A. monolitha surnia Felder 
& Rogenhofer, because it was not possible to distinguish between the two species in the field. 
The number of aestivating individuals of A. livida corvina was largest in 1999, whereas A. 
erebina Butler was largest in 1998, A. tripartita Butler was largest in 1996 and A. monolitha 
surnia and A. horiei were largest in 1987. The largest number of aestivating individuals for 
each species was recorded in different years. All of them decreased in numbers in September. 
Some individuals were situated at the aestivating site early in November. Two individuals 
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Fig. 5. Seasonal changes in numbers of 6 Amphipyra species at an aestivating site from 1995 
to 1999. A: A. livida corvina. B: A. schrenckii. C: A. erebina. D: A. tripartita. 
E: A. monolitha surnia and A. horiei. 


were observed on the panels of the old buildings on November 27, 1999. A dead male was 
found on the panel of the aestivating site on November 9, 1998. Adults attracted to light and 
bait were only observed in late June and early October, respectively (Fig. 4). 


Seasonal changes of male/female ratio and body weight of A. livida corvina 


Fig. 6 shows the seasonal changes of male/female ratio of A. livida corvina. The male/ 
female ratio at aestivating sites was presented as almost 1 : 1 until early October, and after that 
the ratio of females increased day by day. 


Fig. 7 shows the seasonal changes of mean body weight of A. livida corvina. The weight of 
males decreased with seasonal changes. On the contrary, female weight was maintained 
during the early periods and increased in the mid and late periods of aestivation. The 
differences of both sexes’ weight were statistically significant in early October (t-test, P< 
0.001). 


Discussion 


Up to this time, seasonal changes in the number of Amphipyra species at aestivating sites were 
investigated at Misugi village and Tsu city, Mie Pref. (Tsugane, 1975), and Gifu city and 
Tanigumi village, Gifu Pref. (Funakoshi, 1985, 1997). 


Each species has a different number of aestivating individuals from year to year, but the 
period of aestivation is almost all the same within each species. Consequently, it can not be 
said that synchronization occurs between different species. Also, it was thought that the 
increase in female ratio in the late aestivating periods was due to the male’s short life, or to 
males leaving from aestivating sites for mating activity. 


Many records showed that the moths of Amphipyra were attracted to the flowers, Solidago 
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Fig. 6. Seasonal changes in the percentage of male and female numbers of Amphipyra livida 
corvina at the aestivating site in the Gifu Prefecture. 
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Fig. 7. Seasonal changes in weight of male and female aestivating adults of Amphipyra livida 
corvina captured in the Gifu Prefecture. 


altissima L., Fatsia japonica (Thunb.) and Camellia sasanqua Thunb., (Ikenoue, 1994, 
1999), and to fruit trees, Eriobotrya japonica Lindl, Prunus persica Batsch, Citrus unshiu 
Marc., Vitis vinifera L., Diospyros kaki Thunb., and Lycopersicon esculentum Mill (Mori et 
al., 1989) from late October to late December. Egg maturation of A. livida corvina began in 
early October in the Tokai district (Funakoshi, 1997). The adults’ attraction to the molasses 
bait was noticed at this time. 


Female weight increased during the same period. The increase in female weight in the late 
aestivating period may be due to their eating bait, and receiving the spermatophore from 
males. 


On the other hand, male weight decreased during the late season. It is suggested that male 
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adults spent much energy in mating activity and emitting the spermatophore. During the 
early and mid seasons of aestivating, almost all individuals of A. livida corvina maintained a 
motionless state at the aestivating sites and were not attracted to bait or flowers. It was not 
understood how the female's weight was maintained. 
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夏 眠 場所 で の カラ ス ヨ ト ツ 属 (Amphipyra) 個体 数 の 季節 変化 と カラ ス ヨ ト ツウ (A. livida cor- 
vina) の 性 比 と 体重 の 変化 (船越 進 太郎 ) 


1995 年 か ら 1999 年 に か け て 岐阜 県 谷 流 村 の 神社 拝 典 で 夏 眠 を する Amphipyra 属 6 種 ,。 カラ ス ヨ ト ウ 
A. livida comina, ツマ ジロ カラ ス ヨ ト ウツ A. schrenckii, オオ ウス ヅ マ カラ ス ヨ ト ウツ A. erebina, シロ 
スジ カラ ス ヨ ト ウツ A. tripartita, オオ シマ カラ ス ヨ ト ウイ. monolitha surnia と ナン カイ カラ ス ヨ ト ツウ 
A. horiei の 個体 数 の 変動 を 調べ た . 夏 眼 個体 の カウ ント に お いて オオ シマ カラ ス ヨ ト ウ と ナン カイ カ 
ラス ヨ ト ウ の 種 同定 は 不可 能 で あり , これ ら は 同一 種 と し て 数 えた . この 調査 地点 で は カラ ス ヨ ト ウ 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


162 Shintaro FUNAKOSHI 


が 常に 優 占 し , S0m* 余り の 小さ な 神社 拝殿 軒下 に 静止 する 個体 数 は 多い 時 で 248 個体 を 数 えた . そ 
の 他 の 種 は いずれ も 個体 数 が 少な く , 特に ツマ ジロ カラ ス ヨ ト ウ は $ 年 の 調査 期間 に 5 個体 し か 出現 
し な か っ た . 夏 眠 個体 数 は 年 に よっ て , また 季節 に よっ て 大 きく 変動 し た が , 最大 個体 数 を 示す 年 は , 
種 ご と に 異な っ て いた . 東海 地方 に お ける それ ぞ れ の 種 の 夏 眠 期 間 は ,. これ まで 調べ られ た よう に ほ 
ぽ ぼ 決 まっ て いた . 


また , 岐阜 市 周辺 の 夏 眠 場所 で 1987 年 お よび 1995 EDS 1998 年 に か け て カラ ス ヨ ト ウ を 採集 し , 
性 を 記録 する と 共に 体重 を 測定 し た . カラ ス ヨ ト ツウ 雄 成 中 は , この 属 の 他 種 に は 見 られ な い 人 触角 の わ 
ず か な 氏 歯 構造 で 肉 か ら 区 別 で きる が , 夏 眠 後半 の 個体 で は この 特徴 が 消失 する (お そら くす り 減 る 
も の と 思わ れる ). その た め 全 て の 個体 を 二酸化 炭素 で 短 時 間 の 麻酔 に か け , 双 眼 実体 顕微 鏡 に より 
UO GR CM Ee Lie. 体重 は 電子 自動 上 皿 天 称 で あら か じ め 重 量 を 計っ た プラ スチ ッ ク 容 器 に 
調査 個体 を 移動 し て 測定 し た . その 結果 , 6 月 中 旬 か ら 10 月 上 旬 ま で , 夏 眠 個体 の 雄 と 雌 の 比 は , ほ 
ぼ 1 : 1 で あっ た が , 10 月 中 旬 よ り 雄 の 個体 数 は 減少 し , 雌 の 占め る 割合 が 増加 し た . また , 体重 は 9 
月 下旬 まで は 多少 肉 の 方 が 上 回 っ た が ほとん ど 差 は な く , 10 月 上 旬 に な っ て 明らか な 差 が 現われ た . 
その 後 , 体重 差 は 益々 広がっ た . これ ら の 現象 は 夏 眠 覚醒 の 季節 と ほぼ 同時 に 始ま っ て お り , カラ ス 
ヨ ト ツ ウ 成 虫 に 生理 的 な 変化 が 起こ っ て いる こと が 明らか に な っ た . カラ ス ヨ ト ウ は 夏 眠 期間 中 は , ほ 
LA CSR PREIS Sn, 交尾 行動 も 見 らん な いこ と が これ まで の 調査 で 確か め ら れ て いる . 
覚醒 の 後 , 雄 個体 は 交尾 相手 を 求め て 夏 有 眠 場 所 を 離れ , 活発 に 活動 する た め エ ネル ギー を 消費 し , 体 
重 が 激減 する も の と 思わ れる . 一 方 , 雌 は 雄 か ら 精 包 を 受け 取り , 卵 が 発育 する た め に 体重 が 増加 す 
る も の と 考え られ る . し か し な が ら , 夏 眠 期間 中 の 体重 維持 や 少し 早め の 体重 増加 な どか ら , カラ ス 
ヨ ト ウ 類 は 夏 眠 期間 中 も 餌 を と っ て いる と 推定 され た . 
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